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mm&i mmm 
m 

m&m i ] m.&mofimMy&mnML'f'mz'pt* ai 2 o 3 , ceo 2 & 

[»##4] ^zS^20/tmJ^TO^^tfilC^^< A1 2 0 3 , Zr0 2 & 
[»#^5] Zr0 2 SL^Ti0 2 li^^< i:%-aJ^@^#:i:^oT^e^i:S: 

#50nmJ^T©^i|&?£LT3HfcU ^^l^&^l® £ rtgP£-£ Al 2 0 3 &tfCe0 2 
(DftfttfMte srii^Mi: t5S«ll 0 

SM#f(D70mol^Jt^ Al 2 0 3 tflC©^LT V>S3 il £4#3£i: £ff^ 7 iCfB 

C»^^9] A1 2 0 3 , Ce0 2 . Zr0 2 fom 2 0 3 <D&mmit®Xltm&fcfrbte 
*K CeOgtp^OY^g^H^^^lO^E^roJ^TTfey, ZrO 2 ^<Z)Y 2 O 3 <£>@M^90 
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[Sf#£l 0] 1|S1^20 a mJ^TOli^l' tC A1 2 0 3 , Ce0 2 . ZrOg&tf 

, »*±jB7clRfifc^ft©70molXjeJiJt*« Al 2 0 3 ^c@^LT^£:i££#$![£-r& 

it 9~ii izmm&m&mityno 

3 , 3f 6 , 8 j&tffitsfrS 1 2 (D'J>& < t %-o-K:Si«©«^i*fc 

[M16] Al, Ce^l^Zr^-g-tfTK^M^^Al, Ce&tfZr 1 ft 

t-rsif^i 4xiitMi 5 izmm&m&mitm&mmjj&o 

[§#S17] Al£^tr>;K^;fre>Al£^tmiftJg££^U tfcv^Al 
& Zr & ^tf**»[^ e, Ce&tfZr £ -g-frfg 2 tfcfg ?:^tS3i:?:#^i:tSf 
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g&m i & i mm & l . ^ xce&mr & ^tn^msn^ e> ce^^zr & 

g&mifc^frfgliMS:£/&U &V*T?A1, Ce&tfZr£^tf2j<i£?£^e>Al, Ce 
^ZrS:^6^2tfcM$:^-t^ri:^#mi:i-S»^l 4Xtt»#Sl 5 tC 

[fM2 3] Al, Ce^O'Zr^^tfTfc^^vejAl, Ce&r>*Zr£-^tffg 1 ft 

[fM2 4] Al, ZrXtfTi€:^tf***^&Al f Zr&tfTi fc^tflll 1 ft 
jft&£jSU *vv^Al&^tf*IS}R^e)Al&^tf»2^Jft*^'rsi^«:4#« 
ttSfM l 4 Xtt»*« l 5 K8H*©ateBfcftft©K3&#8u 

[IM2 5] Al€r*tf*»*)^&Al€:^tf»ia:«S:^U &V*T?A1 

[1^2 6] Al, Zr&um&*tf#»iftfre>Al, ZrfttfTi &"£fcf# 1 ft 
JRSr^tftU ^^V^T#±S7S^<Z)-S^LtJ t Al5:^t^7K^^e } #|r±^5t;*©--S 
&tfAlS:-&tJjg2tfc«S^^rscii:S:4*ai: , rsif#3Sl 4Xl±fMl 5 tC 
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m&TfAiz&timitkmzgn&is. &v*t?ai, zr#tm&^tf7K?§$^e>Ai, zr 

[»M2 8] Al&^tf*^fr£Al£^t?m^&£j&U #CV>T'A1 
& tfCe £ -g- tf *»*3^ £ A 1& tJf Ce £ ^ t?^ 2 ffifR £ -5 3 H £ fctSf 

1 4 X»±»*g 1 5 JCffi*©»-£»ft»<Z>«3g;#8s„ 

IIM2 9] Al^t^CeSr^tf^K^T&^Al^Ce^-^^ltfci^?:^ 
U ^vvTAlS:^tf}(K^m*^Al$:^tf^2tfcM$:^-r-53i:S:#Mi:'rsM 

[0^3 1] Al^Ce&^tfTK^^^Al^Ce^^-^ltfc^?:^ 

u ^v>^#±^*©-a^mi^^t?*^^e>#±^7S^©--«^0Ai$: 

[§M3 2] Al^Ce^-g-tfTK^^^Al^CeSr^mi tfcM££f& 
U r^^T-Zr^Y S:-&tf*»**» £>Zr&tfY 2 S it?: 

[SMfcE3 3] ZrR&Y &&&&&&& bZrR&Y&&ttmit&m&&J& 

U &V*T?A1, Zr&tfY£^tf2K?§?£fre>Al, Zr&tf Y &-£tf« 2 

[§M3 5] Al, Zr&tfY 6A1, Zr&tf Y &-£tff| 1 «fc 

«&£j*U ^V^T'AlS:^>*Ce$:-g•tf7K^^e>Al^:^^Ce$:^■tf^2^fc|g$:^^-r 
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L , «fc v x T Y & Bfc < #±JBtg*© -H&tfA 1 £ # tf *»*3^ & Y £ Bfc < #±^5r 
a&0fAlS:^tf»2«fc«S:^fiRU, £ % ICZr&tf Y &$tttMg?fcfr&Zr& 

of y &-£t?m 3 tsi:ss:^ts3 1 fewat-r sst 1 4 jcgB«©a^fiftftife 

3 7 ] Zr&tf Y &^tf**ttrt* e>Zr2fctf Y £<£tfSI 1 
0, #C v*T? Y £ Bfc < #±3B5ttjR©-S3fcO t Al Sr^tf *»»[^ & Y S Bfc < #±JBtg 
^©-S^ttKAl fc-g-tffl 2 *fcjg&£f& U $ & JCAlfttfCe&^fr**?fcfr £ A1& 

8] A12fetfCe&^tf*SS?R3^&Al&aPCeS^tr«ltt«€:^ 
L/, ft^T*YZm< #±S7GfR©-«2&tf Al &^tf2K»JRfr £ Y &R£ < #±^tg 

«AtFAl«r^tfjg2tfcJRS:^U, 3&ICA1, Zr&tfY &^ittK»*rt* 
Al, ZrArJPY&^ttJgStfcJR&^-rSiil&^afc^SW*^! 4JC8B«©« 

[§M3 9] AVZr&tfY&^tf*»tt#e>Al, Zr&tf Y fc^tflg 1 tfc 
JR&£j*U ^V^^Y&Bfe<#±S7CiR©— SfttJPAl'&*tf*»«^e>Y€:|SS5< 

& AlfttJfCe€:^Jb»3 tfctt&^-rs d SW»tt«»#« 1 4 IC|B«©^ 

2 0, 1^2 1, 1^2 2, f»^2 3, fM2 6, 11^2 7, 3t$£ 

3 0, ft:£&3 1, fflMfcgS 6, »*g3 7, gf:&£3 8R0P»^3 9 <Z>4?& 

[»*^4 l] l ~»2fc« l 3©^fc<£fc-^K:gB«©llteBMfc 
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mm 2 &mtg5R 2 mm u mmi ?kmmjkx$mf& 2 

[ 0 001] 

[0 0 0 2] 

$S£bTli, Mx.li3-^-f n:^>r h^if^^^&liS^ffiA^^AaWlc r -Al 2 
Ogj&^&SffiflsJS&^f&U ^©S^MlcQ^ (Pt) ^n^tfA (Rh)fc£<z>M 
-ft t=. * (Z>#j£ < *n h tiT v> & „ 
[0 0 0 3] 

if#&ffi#l«V%:i£#ptf £>*l, -miZlt Al 2 0 3 , Si0 2 , Zr0 2 , Ti0 2 fcifjWSV*e> 

^ifeifntsr h=b^Tt>tiT^So ££tc, ceo 2 $:Zro 2 i:©^mffc;^i:"r 

S'ilT% Ce0 2 ©^PR}l^ffiie (J^T. OSC^V^) 0>WfK®.*fa±X*ZZ>Z. 
[0 0 0 4] 
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o 

[0 0 0 5] 

^3T'#^¥4-4043#^#lC{i, A1 2 0 3 , Ce0 2 &tf Zr0 2 ©^^Ht;4» £>&5 

WLisWtit wmmzmmn&m l r=.mits^mtmmm^m^ £ nx ^ s „ ^ 

It, r©«j:o^^^t;%S^iC'ttS©M^*^MS:Si#bfeM^^ 850°c 

o r^x^m^mt^m^m u im^fgc»^©3SEij £ L-cceo 2 

® oscc^>iST^«IM$4^■5^^i:IB«$tlTv^s <1 

[0 0 0 6] 

o 

[0 0 0 7] 

Mx.«#H¥9-141098#^#lCtt, Rhfci&^Jt^MhU Mg, Ca, Sr, Ba, Y 
[0 0 0 8] 

* fcCe0 2 lCZr0 2 £ S«SiiHC«fcy ^fflt^tttf f«lJb L T iSS© ^*>iS 

z: £ fc j: y ©H&<|£ # ft _t f £ d t % e> ti T v * 5 . 

[0 0 0 9] 
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[0 0 10] 
[0 0 1 1 ] 

MX Al, Ce&^r.fc^.fe^MS«-^ e»*a:&fC ± o T£/*3*lfc«:« «Ml 
TfcStteMMfeiHrCB:, Ce0 2 -Zr0 2 H»flE# Al 2 0 3 £;fr# L ^50nmJ^T©^^- 

*lSfc«>, Ce0 2 -Zr0 2 ®^#:^^ Al 2 0g»*fc fcS#LTfc*IB#£;SV*fc« 
g£lcJt^T?S4£7«< OSCfcfiLfc-rs. 
[0 0 12] 

i^ia*«e)^t« Ai 2 o 3 ^tt, tS6tt#ffi^fc«>K:TffjR<z>gcj£ffc ai 2 o 3 

fa_tLfcV*i:V^raH#S>*. *fcAl, Ce&tfZr&^tajcfcJftifJlcS P>lCLa£M 
-a-Ttl«, La# Al 2 0 3 CD^5£tefcW#^S -5 ^IKtt£j£-r* La 2 0 3 

©*»^««Ce0 2 -Zr0 2 H»frfllK:H»UT V\ AlgOgOSfcjeft^©*^© 
T-r*Jf*^y J^Ce0 2 -Zr0 2 H*#© 0SCtBfciET3i*<5 V^^vft^tf&S. 
[0 0 13] 

*feZr0 2 -Ti0 2 H*{*tt, ajt«*jc^-r«©tt^sv^i:^*))^>;. ai 2 

-ti*CAl, Zr^TiS:^tf7fc^*^^tfc^lC<fcoT^$tl 
ttT'tt, Zr0 2 -Ti0 2 @»fri: Al 2 0 3 i:^SVN{C50nmaT©SS[!lS^ffiT^#bT 
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[0 0 14] 

£ZL3#ZL©S-£M:%T-te. Zr0 2 -Ti0 2 @^t Al 2 0 3 £jravUC50niiiJ^T 

Al, Zr, TifttJtLa?:^tf**»[^e,^tfcjSK:J:oT^Stlfe«fc 
K I T 4 5 l^ggft tt, JfilStt© La 2 0 3 jS«Zr0 2 -Ti0 2 ll»#MK:ia* 

[0 0 15] 

Ce0 2 -AI 2 0 3 ^^mil:TO, a^^ a ^-r 500— SGG'CO^^T^ 

-erT'Ce^tJtAl^-g-^TK^^^^tfc&iCJcoT^StlfctfcM^^LT 

T^£©T% Ce0 2 i: LTWJfc^tffi^tflRLtl, U ~'J->^i#i^TT'Of 
[0 0 16] 

[0 0 17] 

fit Ce0 2 -A l 2 0 3 «-^^^b#f £ Zr0 2 - YgOg® # & 5 W&MftW * 

, Ce0 2 -Al 2 0 3 ^^>fb%lCj;S^i&#H^T^fe^SPt©!|S^M^^, Zr 
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to 

[0 0 18] 
[0 0 19] 

■t 3. T &tfc& (C J: »; ffifle £ Z> Z. £. tftfiM £ *l £ Ce0 2 £ Zr0 2 S: t^YgOg 
^@MS:MbtltV\ Ce0 2 -Al 2 0 3 ^^b^^i:Zr0 2 -Y 2 03@^i: A> 

[0 0 2 0] 
[0 0 2 1] 

A1 2 0 3 , CeO 2 3tmrO 2 ^e>&«^M»ft«XttH**^50n^T©«tt : f- 
[0 0 2 2] 

±mm&mitmiZi$^T. Ce0 2 &tfZr0 2 li4>&< iti-WBMil^ot^ 

©70mol%JglLt# Al^^C^LT^-Sr L^. 
[0 0 2 3] 

fC A1 2 0 3 . Zr0 2 ^mi0 2 ^^^S^M^b#/Xtt@^#A^50nmJ^T<Z)^^-i: L 

1Mb, »£tt^fcmiB£l*»£^M5t*<z>#*#*&*;i 
[0 0 2 4] 

^©tt^lfcffcftJCfcl^T, Zr0 2 &tfTi0 2 tt^«:< fc*— aJ^H*#il3&oTV% 
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[0 0 2 5] 

tpK Al 2 O 3 ^^CeO 2 ^50nmJ^T©m^i:LT^-«5[L, F*3gfl£ 
[0 0 2 6] 

[0 0 2 7] 

^bTS e>lC^^©=foe>— 0©S^fb#J<Z)#^tt, A1 2 0 3 , Ce0 2 , Zr0 2 & 

m 2 o 3 <D&mm4t®xv£wm{fcfr ceo 2 ^©Y 2 o 3 ©@^;&uo^;i/%js* 

TT*& y, Zr0 2 ^\CDY 2 0 3 ©@^^^90 ; E;i/%J^_h*efe-5r i:ic$>s„ 
[0 0 2 8] 

r©«^>ffc%lCfeVATtt. A1 £ 0 3 , Ce0 2> 

Zr0 2 2SttKY 2 0 3 ^ e> 5&S^M^b^X»©^^50nmJ^T(Z)^ti|S^i: L/T^llT 

[0 0 2 9] 

f btlit?tt$ &JCY 2 0 3 «:|»<#±IS7c3Rifcft<&&^*i, #±«7S3(fH*ft 
[0 0 3 0] 

*fc±SHbfc-?■n^ ? tl©^i^i^:%^cJ3v^T^i. #±S7c3RiMtttM: La 2 o 3 r* 

[0 0 3 1 ] 

, £M<Z>^©zK^£«I5tggUg:i;U ^<Z>£*£ W^tg&y ;i/#U7fci£ 
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[0 0 3 2] 

^m<ommt. m i ^Stsss e>» i ^m^m^tim i 

u mi ±mnm t 2 &m7tm e> & 2 ^«^^ £ -g- 

[0 0 3 3] 

*»w©*^Kft%©i8^ffi&K»fb-rs-o©*ia©#«tt, ai, ce&tf 

A I &-&*fJg 2 «fc«-«r-fe^-r S d i: IC S . 
[0 0 3 4] 

tf****»&Alfe^»ltfc«S:^U ifcV^Al, CefttJtZrS:^tf**»[3^e> 
Al, Ce&tfZr£#frf|2ft]^££/&t-£^£lC&§ 0 
[0 0 3 5] 

to7fc»*3^feAlS:^tr»l-«fc«S:^b» ^^V^T'CeS:t;Zr$:■g■t^^K^A^e>Ce J g: 

tfzr £ tf$g 2 ifejg £ £ r h iz $> z> . 

[0 0 3 6] 

Zr^-^tfTK^^bCe^Zr&^-^ltfcMSr^L. #C ^T'Al Z^ti^mmfr 

e> & a 1 2 tfc jb & -r & r n \z $> & . 

[0 0 3 7] 

flftU ^V^T*Ce^^J^Zr^^t^7K^^e>Ce&tJ t ZrS:•^t^^2^fcM5:^'r<5Zli: 
[0 0 3 8] 
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[0 0 3 9] 
[0 0 4 0] 

Al, Ce 

^ZrSr-^tfTK^A^Al, Ce&tf Zr £^tf£| 1 ifcJg££/£U &^T*#±gf7ti 
[0 0 4 1] 

^^©^^fc^^^^^^A^bi-Sfe-p-'O^^O^tt. Al, Zr 
&mi£^tf>tog?£^?>Al, Zr&OTi£^frfll*fci£&£l&U #C^T'A1 fc-^tf 
e> Al f£ 2 %J6 £ 5 r £ ic & 5 „ 
[0 0 4 2] 

*^©«^M^©^^^M^b-r<& : fe>e»--o©^©#M«> Al£^ 
tf*^;fr£Al£^tf3M U #CV^A1, ZrfttJSTiS:^tf*»*^& 

Al, Zr&mi£^tfSfl2ft^££j&^Sr £:fC&£ 0 
[0 0 4 3] 

*»^©«^fiftfb«©«^»&^*fti-S*>^-o©*S©#«tt, Al, Zr 
;&OTi&^*f*»*#e>Al f Zr&OTi£^tf3ll&J£ : £:£j&U &^T?#±«tc 
liltf) -iStJfA 1 £ ^7^mm £ © -MR & A l £ -g-tffg 2 ifcM £ 

[0 0 4 4] 
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[0 0 4 5] 

*f*^^£>Al£^tfSflltfc|g££j&U 7M^Al&m;e£^iJ?M§?gfr e>Al& 
[0 0 4 6] 

Al -£tffg 2 IfcJR S £ £ tC & S o 

[0 0 4 7] 

■TcSKo-a&iKAi &^tf*»*j^ &#±3B7ctR©-a&tfAi Sottas i 

J*U r^V^^Al^t) t Ce^^tf^?K*^A12S5:t;Ce$:-g-^2ifcM$:^-r-6r t 

3b <5 a 

[0 0 4 8] 

<fe <5 D 

[0 0 4 9] 

**3^e>Zr3S:OfY€:^tf^2tfc«S:*fiR-rsii:K:*«. 
[0 0 5 0] 

tS^&Ai&tfce&^tf^attJR&^-rsihK:**. 

[0 0 5 1] 
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[0 0 5 2] 
[0 0 5 3] 

Ce&^.tf.*»*.*» AI&trGe&^-fe-^ 1 U &V«T* Y < 

^©-S^tKA 1 *?§?&fr Y 3c|S&< #±gi ^©-S&tf A 1 £^tf3l 2 ft 

[0 0 5 4] 

«&£j«U S &JCAl&tyCeS^t?*»*}^&A12fetJtCeS:^tf»3«fc|R&^fiR'r 
[0 0 5 5] 

3R©-axtjPAi e> y tr 1$ < ft±m™m<D-~m&mi &-&ttn 2 m 

«&^«U S&JCAl, Zr&tfY&^taM&Sfcfr&Al, Zr&tf Y 3 ftfg 

[0 0 5 6] 

Al, ZrfttfY«fe$tf#tg8u*&Al f Zr&tKYS:*t?«l«:JRS:^«U &V*T?Y 
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3 tfcM £ £ r £ IC & S „ 

[0 0 5 7] 

ftLa"T?&<5 ^. h^M^ LV^„ 
[0 0 5 8] 

4x ?tiM±m V X & £ 3 i: tc & -5 . 
[0 0 5 9] 

[0 0 6 0] 

s e> jc*» w©sp^fx^fbffl jtt«©»3i*as© t» e> - o ©warn, « i 

Hi&^tm 1 ***** e>» 1 ^Mjn^&^-tfm 1 2M&£/£U m l ^M^igi: 
ttBU©» 2 ^«t«R Sr-^tfm 2 ^2 &ft?GiR &-£t?£ 2tkm*t&mv 

> « l *»*XtJt» 2 **?S[©^* < #fctt^fcjlt&M#^*ftfcttaT? 
ifcJtt J* S ft, SI l % JB £ & 2 tfc Jg £ V t=. £ ^ tf 

[0 0 6 1] 
[^©HJ&Wffil] 

#»I8©— ^©**&fiMtftT?W:, ttS^O/tmJKT^WIfclfi^-^lC A1 2 0 3 , Ce 
0 2 Jk Zr0 2 ^ £> £ ^JKIMfcflJX H*#3^ 50n««T © ttttT- tit L T V > 
LfetfoT A1 2 0 3 , Ce0 2 S.t>*Zr0 2 7b^^fc^T*^S©T*. ffUMttffeLfc-*- 
Shil^lC, Ce0 2 ©Jfc*ffi*#*£V*a>Tflfifl% 0SC#3&^3ft£ o 
[0 0 6 2] 

T^5. M*J«®lC Al 2 0 3 *«#V^«|rt^"rftJi % Ce0 2 ©^®tgS^<ST-r-5fc 
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[0 0 6 3] 

^(Dm^mitmiZ-jS^X. Ce0 2 &tfZr0 2 ti:4>fc< fc%-a$#@»#i:«ioTV* 
s^tfMaiLv^ micj: »;Ce0 2 ©lf^ftA^|6l_LL/, ft&l?A.&felffV* 0SC# 

[0 0 64] 

y Ai 2 o 3 ©Wj»tt3e«iRf_h'rsi:i:t»K:, #±3B7cJR»-ffc«a)H»»cJ:*Ceo 2 © o 

»L/Tl^Sii:3^S6JCM*UV\ 0 £<Z>#±|g7£*»ft<»i: Itit La, Sc, Nd 
, Sm, Pr&£©^ffc^#M*t3*l<5#, La 2 0g#ft%>#*l,V* Q 
[0 0 6 5] 

fit La 2 0 3 ©70moTO_t# Al 2 0g(f»K:|a»U . J^O»ilffi^<Z)^iSJC Al 2 0 3 
[0 0 6 6] 

^W©*^— 3©*^iftfl;i&Tft±, ffi&tf20tim&>T<DMMn^tplz Al 2 o 3 
TV^„ Ufctfot A1 2 0 3 , Zr0 2 &OfTi0 2 3Vitt^««JBT?feS6D-e, IffS&tttflRj 
[0 0 6 7] 

^T't5„ *fc*®JCZr0 2 -Ti0 2 H*#*«#V^||«i:-r*Hi, S0 X #tf*blC< 
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<&vwmM&m&tf&mzm±-t2> 0 *vxz\<Dm&m<kw&. *^c# soot: 
x 5 mm<DM&&,m%i*>. som 2 / g suKDitm^mzm it 

[0 0 6 8] 

r<Z)^1»>Mf{C;i3^T> Zr0 2 &tfTi0 2 tt4>&< £=b-3B#®?ttis£&oT^ 
[0 0 6 9] 

y A 1 2 o 3 <DMm&& fa±ir£ty.*-)iz.. ft±mrtmm4£4m®-mz <fc & Zro 2 - t i 

, La, Sc, Nd, Sm, Prft if <Z)K-ftft««fiI^S La 2 0g#«%#3; LV*. 

[0 0 7 0] 

fLT La 2 0 3 tf)70inoTO_t# Al 2 0 3 cpHC@?§ U ^o^^©^®lCZr0 2 - 
Ti0 2 @^^vx#^hLfefi^A^^$tifcM^^ KSv^W8S||«#tt&^ 
•tZ>H£%lzWm&ftmmz\Bi±-tZ>fe#). S0 X £^tf#H^Tlc33tt£lffiSW 

=fo m t> ®> x a v ^m&tfmm 3 ti e . 

[0 0 7 1] 

2 t>iz*ftw<D*j?—D<Dm&mitmxit, m&mo / imMT<DM$tkffi^'tpiz 

Al 2 0 3 ^Ce0 2 ^50nmJ^T©^^-il LT^-tfcbTVNSo LfctfoT Ce0 2 il b 

Pt) (Z>!|£j&:S£#Jfl!It-£z:£#t£«5o 
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